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For centuries, Steppe Eagle (Aquila nipalen-
sis) had been the most numerous Palearctic
Aquila species, but nowadays it has been
decreasing in numbers progressively, so in
2015 the IUCN changed the species status
to “endangered”. The decrease is evidently
related to Steppe Eagles’ electrocution at
nesting areas and during migration, poi-
soning by veterinarian drugs when feeding
on agricultural animal carcasses at winter-
ing grounds, steppe fires and total habitat
loss combined with loss of prey like susliks.
To the contrary, the sister Aquila species,
the Imperial Eagle (Aquila heliaca), which
exhibits similar biological traits and lives
simpatrically to the Steppe Eagle at some
parts of areas, shows local increase in num-
bers and even substitutes the decreasing
Steppe Eagle in steppe biomes. In the 1960s,
many Palearctic birds of prey came through
population decline due to so-called “DDT
crisis” — massive pesticide poisoning. To
restore the species numbers, specific con-
servation actions were initiated in Europe
to support population numbers and genetic
diversity of raptors. Regarding the Steppe
Eagle with its nesting area located mostly
at Kazakhstan, Russian, Mongolian and
Chinese territories, the implications of DDT
and electrocution impacts on the popula-
tion numbers stayed poorly investigated.
Meanwhile, loss of genetic stability can
be a reason for lasting population decline.
Genetic threats like population fragmenta-
tion, genetic erosion, and inbreeding de-
pression are believed more prolonged in
comparison to anthropogenic impacts and

more rarely come under increasing scruti-
ny of conservation practitioners. However,
if exist, they can lead to species extinction
regardless of removal of all other threats.
The Steppe Eagle population structure
stays poorly investigated. In 2018, dur-
ing the 1% Steppe Eagle conservation in-
ternational workshop, this problem was
highlighted with recommendations for
filling this gap. Our presented study was
conducted following this recommendation
and focused on genetic structure, frag-
mentation, and effective number compari-
son of the Steppe Eagle population at the
major part of its nesting areas (about 250
individual samples) and sympatric popu-
lations of the Imperial Eagle (over 100 sam-
ples). For conservation criteria estimation,
we used widespread genetic markers like
nuclear microsatellites (9 loci) and mito-
chondrial control region (D-loop). Also
we performed molecular individual tag-
ging and parentage analysis to study the
population structure using samples from
the numerous Western Kazakhstan popu-
lation. We also used GIS methods to study
geographic fragmentation of populations.
The genetic analysis showed that the
Steppe Eagle population structure is high-
ly similar to that of the Imperial Eagle but
with less genetic diversity and has traces
of repeated survival of “population bot-
tlenecks” with huge decline in the num-
ber and genetic diversity. Fragmentation
analysis showed no genetic isolation of
geographically fragmented nesting groups
despite the presumed natal phylopatry in
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accordance with our Steppe Eagle parent-
age data. Preliminary estimation of the
Steppe Eagle population effective num-
bers by linkage disequilibrium method
showed rather high values inspite of the
lasting population decline. The molecular
coancestry estimation showed more seri-
ous decline during the latest bottleneck
which was also far below the ancestral Im-
perial Eagle population at the studied are-
as. The inbreeding rate for the Steppe Eagle
population at the most part of the species
areas turned out to outnumber one for the
local population of the Imperial Eagle.

Our data showed no immediate ge-
netic threats for the Steppe Eagle pop-
ulation restoration and also demon-
strated traces of multiple bottlenecks in
the species evolution. Still the genetic
structure of the species population
keeps some traits of modern decline
and should be monitored permanent-
ly according to the species numbers.
Unique population structure patterns
of the Steppe Eagle between other Ag-
uilinae species and their conservation
aspects are directions for future Aquila
nipalensis genetic research.
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CremHoli opea (Aquila nipalensis) Ha po-
TSDKEHMM BEKOB OBIA CaMBIM MHOTOUNC-
A€HHBIM BMAOM HacToOsImX opaos Ila-
AeapKTUKM, OAHAKO B HacTosIlee BpeMs
€r0 UMCACHHOCTh HeYKAOHHO CHIDKAeTcs,
n B 2015 roay cratyc Buaa B KpacHom
aucre MCOIT 6bIA TOBBIIIEH A0 «yTPO-
>XaeMoro». SIBHBIMM IpUUMHAMMU CHU-
JKEHMsI UMCAEHHOCTM SIBASIIOTCSI Macco-
Basl I'MbeAb CTEIHBIX OPAOB Ha AVHMSIX
SAeKTpolepeAad Ha THE3AOBaHMM M BO
BpeMsI MUTpaly i, MacCOBble OTPaBAECHMS
BeTepMHAPHBIMY IIpelapaTaMy IpW IN-
TaHMM TYIIaMM CeAbCKOXO3SIJMICTBEHHBIX
XMBOTHBIX Ha 3MMOBKaX, CTeIHbIe IO-
Xaphl 1 obIIlee coKpallleHre THe3A0IpH-
TOAHBIX MECTOOOUTAHMIA, a TAKXe KOPMO-
BOM 6a3bl, B MEPBYIO OUEpPEeAb, CYCAMKA.
OaHaxo mpm 5TOM OGAM3KOPOACTBEHHBIN
CTEIIHOMY OPAY, CXOAHBIN IO OMOAOTH-
UeCKMM XapaKTepMUCTMKaM M BO MHOTMX

paitoHax OOWTAIOIIM CUMIATPUYHO C
HMM OpeA MOTMABHUK (Aquila heliaca) 3a-
YacTyo YBeANUMBAET CBOIO UNMCAEHHOCTH
M aKTMBHO 3aHMMAaeT 3KOAOTMUECKYIO
HUIITy JCYe3aloIIero CTEIHOro opAaa. B
60e roapr XX BeKa UMCAE€HHOCTb MHOIMX
BMAOB XMIIHBIX IITHII Ha Tepputopun Ila-
A€apKTUKM CYIIeCTBEHHO COKpaTMAACh
m3-3a T.H. AAT-xpusmca — oTpaBAeHMS
ImeCcTUIVAAMU  (AMXAOPAMIPEHMA  TPUIX-
AOPMETUAMETAHOM). AAS BOCCTaHOBAE-
HIST YMCAEHHOCTY MHOTYIX BUAOB XVIITHBIX
IITUII B €BPOIIEMICKMX CTpaHaX IPUIIIAOCH
IIPOBOAUTD CITeIIaAbHbIE MEpOIPUSTHS,
HallpaBA€HHBbIe Ha e€ BOCCTAaHOBAEHME U
IIOAAepXKaHMe TeHeTMUeCKOro pas3HOO-
6pasus nomyasimi. UTo KacaeTcs CTel-
HOTO OpAa, OCHOBHOJM THE3AOBOM apeaa
KOTOPOTO AEXHNT B IIpeaerax Pecry bankm
Kaszaxcran, Poccum, Mouroamm u Kurasi,
nocaeacTBust AAT-kKpusnca, Kak M pOAb
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Lyudmila Zinevich and
Genriyetta Pulikova
collect feather pulp from
Steppe Eagle (Aquila
nipalensis) nestlings for
molecular genetic studies.
Photo by 1. Karyakin.
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AVHUI 3A€KTpoIlepeAad B COKpallleHUM
UMCA€HHOCTM BUAQ, AASI HETO OCTaAMCh
IIPaKTUYeCKM HeMCCAeAOBAaHHBIMIA
Mexay TeM, OAHOV 13 IIPUYMH ITPOAOA-
XKAIOLIETOCsl COKpAIleHNUs] YMCAeHHOCTH
BMAA MOXeT ObITh HapyllleHle reHeTnde-
CKOM CTabMABHOCTM TomyAsiuyn. ['eHeTn-
yeckye yrposbl, Takue, Kak dpparmeHTa-
LS apeaaa, TeHeTudecKasl po3usl TIOIy-
ASILIVIA, MIHOpeAHasl AeTIpeccst U T.A. CUU-
TalOTCsl 6OAee TIPOAOHTMPOBAHHBIMM M
peXe IIpUBAEKaIOT BHMMaHMe MCCAeAOBa-
TeAel TI0 CpaBHEHMIO C yTPO3aMM, CBSI3aH-
HBIMI C AeSITEABHOCTBIO UeAOBEKa, TeM He
MeHee, MOTYT HPMBECTM K BbIMMPaHUIO
BMAQ, HECMOTPSI Ha TpeAllpUMHMMaeMble
MepblI 110 yCTPaHeHMIO MHBIX YIPO3.
[TomyAsILIMOHHO-TeHeTYecKast CTPYK-
Typa CTEeITHOTO OpAa MCCAeAOBaHa KpaliHe
mano. B 2018 ropy B pamkax I MexayHa-
POAHOTO CcOBeIllaHusl pabouell TI'PYIIIbI
IO COXPaHEeHMIO CTEITHOTO OpAa 3Ta Ipo-
baeMa 6blna MOAHSITA M PeKOMeHAOBaHa
K CKOpeifllleMy paspelleHnio. AaHHas pa-
6oTa IpOBOAMAACE B paMKaX BHITTOAHEHMSI
3TOV peKoMeHAalV. 3apaveil ICCAeAOBa-
HISI OBIA CPAaBHUTEABHDIV aHAAN3 TeHeTH-
YeCKO¥ CTPYKTYPbI, IOAPA3AeAEHHOCT 1
3¢ peKTUBHONM UMCAEHHOCTH IOy ASILIAA
CTEeTTHOTO OpAa Ha 6OABIIIel YacTy apeana
BuAa (6onree 250 o6pasmoB) M Opaa-Mo-
TMABHMKA Ha OTAEABHBIX TepPUTOPUSIX
Poccum n Pecrrybankn Kazaxcran (6oaee
100 ob6pasmos). AAS MCCA€AOBAHNST OBIAK
VICTIOAB30BaHbI KAACCUUECKMe TeHeTude-
CKIe MapKepbl — KOHTPOABHBIN pPeruoH
MUTOXOHAPMAAbHOTO reHoMma (D-meTas)
U AeBITHb SAePHBIX MUKPOCATeAAUTHBIX
AoKycoB. Takxxe 6bIAM ITPOBeAEHbI MHAN-
BUAYyaAbHasl MAEHTUdUKAImMs ocobeit u
BBbISIBA€HME POACTBEHHBIX CBsI3el B Ham-
fonee IpeACTAaBUTEABHON IO UMCAEHHO-

CTM 3allaAHOKa3aXCTaHCKOM IPYIIIIPOBKe
CTeIHOro opaa. Bce mccaeroBaHHBIE 06-
pasmpl 6BIAM IpOaHAAM3VMPOBAaHBI KaK C
TOUKM 3peHMsI TeHeTUUIeCKOl, TaK U reo-
rpacdpuyeckoii IMOAPA3AeAEHHOCTM C IIO-
momipio ['IC-MeTOAOB.

B pesyabTaTe 6b1A0 TIOKA3aHO, UTO IIOILY-
ASILIMOHHO-TeHeTHJecKasl CTPYKTypa CTell-
HOTO OpAa, B IIEAOM CXOAHasl CO CTPYK-
TypOJ OpAa-MOTMABHMKA, HECET CAeAbI
HEOAHOKPATHOTO TIPOXOXAEHMSI BMAOM
«OYTBIAOYHBIX TOPABIIIEK», T.e. HMEPUO-
AOB CYILIECTBEHHOTO CHIDKEHMS UMCAeH-
HOCTM ¥ TE€HeTMYeCKOro pa3HoOobpasmsl.
Ilpu sTOM Ha McCAeryeMBbIX TeppPUTOPH-
SIX Y CTeIIHOTO OpAa He BBbISBAEHO TeHe-
TUYECKM M30AMPOBAHHBIX TI'PYIIIMPOBOK,
HeCMOTpsI Ha BepOsITHOe CyIlleCTBOBaHMe
II0 pe3yAbTaTaM OIpeAeAeHNS POACTBa
MeXAY CTeIHBIMM OpAaMI B OAHOM TPyII-
IMMPOBKe HaTaAbHOM (pMAOIIATPIM, paHee
ONMCAHHOM AASl  OPAOB-MOTMABHMKOB.
IlpeaBapuTeAbHBIE Pe3yAbTaThl OLIEHKK
3(pPeKTUBHON UMCAEHHOCTH ITOIYASIIVIA
MeTOAOM HepaBHOBecHs IIO CLEIIAeHMIO
TIOKa3bIBaIOT, UTO 3o peKTUBHAs YMCAEH-
HOCTb CTEITHOTO OpAa OCTaéTCs AOBOABHO
BBICOKOJ, HECMOTpsI Ha HabAIoAaloIlee-
Csl CHVMKEHVe UMCA€HHOCTM IIOITYASIIVM,
OAHAaKO IIpM 5TOM OlleHKa 3ppeKTUBHOI
UMCA€HHOCTM TIPeAKOBOM T'PYIIIMPOBKA
METOAOM MOAEKYASPHOTO OOIIero mpea-
Ka TakXe yKa3blBaeT Ha 3HaUMTeAbHOE
cOKpallleHle YMCAeHHOCTV BO BpeMs IIO-
CAEAHETO «OYTBIAOYHOTO TOPABIIIKA»,
boaee cyllecTBEHHOe, UeM B IOMYASIIVNA
opaa-MormabHMKa. lIpm >TOM olleHKa
YPOBHSI MHOPMAVHTA B TIOIYASIIIVN CTeIl-
HOIO OpAa B IpeAeAax OOABIIEN YacTu
apeana BMAA IOKa3bIBaeT 3HaueHMe, IIpe-
BbIIIAOIIIee TaKOBOe AASI AOKAABHOM IIO-
Iy ASILIMY OpAa-MOTMABHUKA.

Taxum 0b6pa3oM, B pe3yAbTaTe aHaAM3a
He OBIAO BBISIBAEHO CHMIOMMHYTHBIX TeHe-
TUYECKMX YIPO3 COXPaHEHMIO CTeITHOTO
OpAa, a TakXe ITOKa3aHbl CAeAbI HEOAHO-
KPaTHOTO IPOXOXAEHUS BUAOM «DOyTBI-
AOYHBIX TOPABIIIEK» B IIPOIlecce SBOAIO-
mm. HecMoTpss Ha 5TO, cOBpeMeHHas
reHeTH4IecKasi CTPYKTypa BMAA MMeeT Ha-
PYILIeHNsI, CBSI3aHHbIE C HaOAIOAAIOIIVIMCS
ITaAeHMeM UVMCAEHHOCTH, U TpebyeT pery-
ASIPHOTO MOHMTOPMHTA BMeCTe C UMCAEH-
HOCTBIO BMAQ. YHMKaABHBIE OCOOEHHOCTH
TIONY ASIIIMOHHO-TEHeTUUECKO  CTPYKTY-
PBI CTEIHOTO OpAa CPeAM APYTMX BMAOB
poaa Aquila m vIx y4éT Ipy opraHM3ay
OXpaHbI ¥ BOCCTAHOBAEHNSI BYAA SBASIIOT-
sl IpeAMETOM 6YAYIIVX VICCA€AOBAHMWIA.
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Aana xprpans! (Aquila nipalensis) racerpaap
6ovier IlareapKTVKaHBIH HaFbI3 KbIpaHAa-
PBIHBIH €H Kol TVPi 60AABI, bipak Kasipri
yaKbITTa OHBIH CaHbI TVPAKThI TVPAE a3a-
mbin Keaeal xs3He 2015 xbpiabl JUCN xbI-
3bIA KaFa3haFbl TVPAIH MapTe6eci "Kayin
TOHTeH" AeTeH AeHTelre XeTTi. Ys caryaa
>K3He KOIIli-KOH Ke3iHAe 5AeKTp bepy KeAi-
AepiHAe AaAa KbIpaHAAPHBIH XXaIlall KbI-
PBIAYBI, KbICTayAapAa ayblA IIapyalllbl-
ABIFBI JKaHyapAapbIHBIH eAeKceAepiMeH
KOpeKTeHy Ke3iHAe BeTepMHapUIABIK IIpe-
mapaTTapMeH Xallllali yAaHy, AaAa epT-
Tepi X5He Vs caAyFa XapaMAbl MEKeHAEY
OpPBIHAAPBIHBIH a3aiobl, COHAAM-aK KOpek
fa3acbIHBIH, OipiHINI Ke3eKTe, CapbILIV-
HaKTBIH XKaAIbI CAaHBIHBIH a3alObIHBIH aii-
KbIH cebeniTepi 60ABIT TaObIAAABIL. AAaliAg,
COHBIMEH bipre, OIOAOTMSIABIK CHITaTTaMa-
AapbIHa VKCaC AaAa KbIpaHBIMEH TBIFBI3
6aliAaHBICTBI X5He KONTeTeH ayAaHAAPAa
OHBIMEH CMMIIATUKAABIK TVPAE eMip cvpe-
TiH KapaxvcTeiH (Aquila heliaca) xebinece
OHBIH CaHbBIH KebOeMTeAl X3He >XOMBIABIIL
bapa XaTKaH AaAa KbIPaHBIHBIH 5KOAO-
IMSIABIK OPHBIH OeACEeHAI TVpAe aAaApbl.
XX racpIpabIH 60-xbIApapbIHAA [Tareapk-
TMKa ayMaFbIHAA XBIPTKBIII KVCTapAbIH
KeITereH TVPAEpPiHiH caHbI aliTapAbIKTalA
a3’alAbl AMIXAOPAMEHNA TPUXAOPMETHA-
metaH (AAT) aAarpapbICBI-TIECTVIIMATEP-
MeH yAaHy. Eypoma eaaepiHAe XbIPTKBIII
KVCTapAbIH KOITereH TVPAepiHiH caHbIH
KAAIbIHA KEATipyTe X5He MOy ASIsIAap-
ABIH TeHeTUKAaABIK SpTVPAIAIriH cakTayFa
barpITTaAFaH apHalibl IIapasapAbl XKVpTi-
3yre Typa Keaai. Herisri v caaaThIH Xepi
Kasaxcran Pecrrybamkacsr, Peceit, Morro-

amst xsHe KpITan 1rerinae XaTkaH AaAra
KbIpaHbIHA KeAeTiH boacak, AAT aaraa-
PBICBIHBIH CaAAapbl, COHAAM-aK TVPAEp
CaHBIHBIH a3aI0bIHAAFBI SAEKTP XXeAirepi-
HIiH peAi oAapra ic XV3iHAe 3epTTeAMereH
KVIIiHAE KaAABI.

CoHbIMEH KaTap, TVpAep CaHBIHBIH
a3alOBIHBIH cefenlTepiHiH 6ipi mHOmyAs-
LVSTHBIH T€HeTUKAABIK TVPaKThIABIFbIHBIH
6V3BIAYBI OOAYBI MVMKIiH. ['eHeTMKaABIK
KayinTep, MbICaAbl, TapaAy aiiMaFbIHBIH
dpparMeHTaIVSIChI, IOy ASIIMSIAAP ABIH Te-
HETUKAABIK 3pO3USIChI, MHOPEATIK Aempec-
CUsI >K3He T.6. V3arbIpaK GOABII CAHAAAABI
X5HE 3epTTeyLIAepAIH Ha3apblH ahaMm
speKkeTiMeH 6aliAaHBICTBI KayinTepMmeH
CaABICTBIpFaHAA a3 TapTaAbl, AereHMeH,
backa KayinTepAi >XOrora KaObIAAaHFaH
IIapaAapra KapamacTaH, TVPAIH >KOMbI-
AybIHa 5KeAyi MVMKiH. AaAa KbIpaHbIHbIH
MONYASIIMSIABIK-TEHETUKAABIK ~ KVPBIABI-
MbI oTe a3 3epTTeAreH. 2018 XbIABI Aara
KbIpaHbIH caKTay >KOHIiHAETri >XVMBIC TO-
6p1HBIH 1 XaAbIKapaAblK KeHeci asiChIH-
Aa 6vA Macene KOTepinAi XsHe Te3 apaaa
LIelIyre VChIHBIAABL. BVvA XvMbIc oOchbI
VCBIHBICTBI OPBIHAQY asIChbIHAA XVprisia-
Al. 3epTTeyAiH MiHAeTI TVPAIH Kenl 6eAi-
rigaeri Aana KpIpaHBIHBIH (250-AeH acTam
vari) xsHe Peceit Mmen Kasakcran Pecry6-
AVIKacChbIHBIH JXKeKeAereH ayMaKTapbIHAQA-
rbI KapakvcTelH (100-aeH acTtam Vari) re-
HETHUKAABIK KVPBIABIMBIH, DOAiHYIH X5He
TIONYASIIMSICBIHBIH TMIMAI CaHBIH CaAbIC-
TBIPMaABbI TaAAdy GOAABIL. 3epTTey VILIH
KAAQCCMKAABIK TeHeTUMKAABIK MapKepAep
-MUTOXOHAPVSIABIK T€HOMHBIH 6aKbIAdy
arimarbpl (D-MKA) >XsHe TOFBI3 SIAPOABIK
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MUKPOCATEAAUTTIK AOKYC KOAAAHBIAABL
Conaalt-ax, XXeke AapaKTapAbl XeKe Coi-
KeCTeHAIpy X5He caHbI 6OMbIHIIIA €H OKiA-
Ai Barpic Kasaxcran aara KpIpaH TOBBIH-
AAFbI TYBICTBIK OaliAaHbICTAPAbI aHBIKTAY
KVPriziaal. 3epTTeAreH 6apAbIK VATiAep
T'AX saicTepi apKbIABI TE€HETMKAADBIK
JK3He reorpadpusIABIK OOAIHY TVPFBIChIHAH
TaAMAHABI.

Hsrmxeciaae Aanra KbIpaHbIHBIH IIOIY-
ASLIMSIABIK-TEHEeTUKAABIK KVPBIABIMBIHAR
Kapakvcka VKcac eKeHAIri, on "6ereaxe
MOVIBIHBIHBIH bipHellle peT oTyiHiH i3ae-
PiH, SIFHM CaHbI M€H reHeTUKAABIK SpTVp-
AAITiHIH alfTapABIKTall TOMEHAEY Ke3eH-
AepiH aTkapaabl. Bva peTTe 3epTTeneTiH
ayMaKTapAa AaAa KblpaHAa OVpPBIH Ka-
paxvc VIIiH CMIIaTTaAFaH Tya 6iTkeH cpu-
AOHATpUSHBIH 6ip TOOBIHAA AaAa KbIpa-
Hbl apachIHAAFBl TYBICTBIKTBI alKbIHAQY
HITVDKeAepi 6OMbIHIIIA GOAYBI BIKTMMAaA
foAFaHBIHA KapaMacTaH, Ie€HeTMKAABIK
OKIIIayAaHFaH TONTaMaAap aHbIKTaAFaH
XOK. baliraHBICTBI Teme-TeHAIK 3AICiH
KOAAQHa OTBIPBITL, TIOIMYASLIMSIHBIH TUIMAL
CaHBbIH O6aFaAayAbIH aAABIH ana HITVKeAe-
pi Aara KbIpaHAAPbBIHBIH TUiMAL MOMYASI-

LMST CaHbI alTapABIKTal XOFapbl GOABII
Kaaa 6epeTiHiH, TIOITYy ASILIVIST  CAHBIHBIH
a3aloblHAa KapaMacTaH, MOAEKYASPABIK
OpTaK ap¥bl aTa SAICiH KOAAAHA OTBIPBIT,
TEeKTiK TONTBLIH TMIMAL MeALIIepiH 6araray,
COHBIMEH KaTap KapaKvc IOMyASIIMSIChIHA
KapaFaHAQ, COHFbI «bOTeAKe MOMbBIH» Ke-
3iHAE CaHBIHbBIH aliTApABIKTall TOMEHACYIH
KepceTeAl.

Ocb1naifiia, TaApay HITUOKeCIHAE AaAa
KbIPaHBIHBIH CaKTaAyblHa bipaeH-6ip Te-
HeTUKAABIK Kayil-KaTep aHbIKTAAMaAbI,
COHBIMEH KaTap 3BOAIOLIMS IPOLECiHAE
"boTeAKe MOMBIHBIHBIH' 6ipHellle peT
oTyiHiH i3aepi xepceriaai. Ocbiran ka-
pamacTaH, TVPAIH Kasipri reHeTMKaAbIK
KVPBIABIMBIHAA CaHBIHBIH OaliKaaraH Te-
MeHAeyiMeH 6aifAaHbICTBI 6V3bIAyAap 6ap
X5He TVPAEPAIH caHbIMeH 6ipre TVPaKThbI
baxbpIAayABI TaAal eTeai. Aquila TVKpIMAa-
CBIHBIH 6acka TVpAepiHiH apacbIHAA AaAa
KBIPAHBIHBIH  MOMYASLMSABIK-TeHeTIKa-
ABIK KVPBIABIMBIHBIH bipereit epexiile-
AiKTepi X>He OAApABIH TVPAL KOpFay MeH
KaATIbIHA KEeATIpyAl VIbIMAACTBIPYAAFBI
ecebi 6oAalIaK 3epTTeyAepPAiH TaKbIPbIObI
6GOABIII Ta6BIAAABI.

The Steppe Eagle D-loop polymorphic region haplotypes networks. Methods: A — TCS (Clement et al., 2002); B —

Median Joining epsilon=0 (Bandelt et al., 1999).

Cemu eannomunos noaumMopgHuvix peeuoros D-nemau cmennoeo opaa. Memoder: A — TKC (Clement et al., 2002); 5 —

Meduannoe coedurerue sncunon=0 (bandenom u dp., 1999).

Aana gotpanvinoin D-inmexmi nonumopgmuot aiimagmapdvin eansomunmix sceninepi. dicmep: A — TKC (Clement et
al., 2002); B - Sncunonnvin meduananoix myiicyi=0 (bandesvm xcaxe m.6. 1999).



